Protective effect of the thioltransferase gene on in vivo UVR-300 nm-induced cataract.
To determine the protection factor (PF) for glutaredoxin-1 (Grx1) with regard to UVR-induced cataract by comparison of in vivo ultraviolet radiation (UVR) lens toxicity between double knockout Grx1⁻/⁻ and Grx1⁺/⁺ mice. Twenty Grx1⁺/⁺ mice and 20 Grx1⁻/⁻ mice were unilaterally exposed in vivo to UVR for 15 minutes. Groups of four animals each received 0.0, 2.1, 2.9, 3.6, and 4.1 kJ/m(2) UVR-300 nm. At 48 hours after UVR exposure, light-scattering in the exposed and contralateral nonexposed lenses was measured quantitatively. Macroscopic lens changes were documented with dark-field illumination photography. UVR-300 nm induced subcapsular and cortical cataract in Grx1⁻/⁻ and Grx1⁺/⁺ mice. In both Grx1⁻/⁻ and Grx1⁺/⁺, the light-scattering intensified with increased in vivo exposure doses of UVR-300 nm. The intensity of forward light-scattering was higher in the lenses of Grx1⁻/⁻ mice than in the lenses of Grx1⁺/⁺ mice. The threshold dose for in vivo UVR-300 nm-induced cataract, expressed as MTD(2.3:16), was 3.8 in the Grx1⁺/⁺ group and 3.0 in the Grx1⁻/⁻ group, resulting in a PF of 1.3. The PF is an objective relative measure of protective properties. The Grx1 gene is associated with an in vivo PF of 1.3. This result signifies that the presence of the gene allows a 1.3 times longer in vivo exposure to UVR, at equivalent irradiance, than the absence of the gene before early-onset, UVR-induced cataract occurs. This finding indicates the important role of the Grx1 gene in the oxidation defense system of the lens.